The decision support models in intensive care units are developed to support medical staff in their decision making process. However, the optimization of these models is particularly difficult to apply due to dynamic, complex and multidisciplinary nature. Thus, there is a constant research and development of new algorithms capable of extracting knowledge from large volumes of data, in order to obtain better predictive results than the current algorithms. To test the optimization techniques a case study with real data provided by INTCare project was explored. This data is concerning to extubation cases. In this dataset, several models like Evolutionary Fuzzy Rule Learning, Lazy Learning, Decision Trees and many others were analysed in order to detect early extubation. The hydrids Decision Trees Genetic Algorithm, Supervised Classifier System and KNNAdaptive obtained the most accurate rate 93.2%, 93.1%, 92.97% respectively, thus showing their feasibility to work in a real environment.
Introduction
This work is part of an evaluative study integrated in INTCare project. INTCare is an Intelligent Decision Support Systems (IDSS). It is implemented in the Intensive Care Unit (ICU) of the Hospital Centre of Porto (CHP). This IDSS is based on intelligent agents and data mining models [1] that seek to automate tasks and to predict clinical events in order to help the diagnosis and treatment of patients by providing new knowledge able to help them to recover to his previous health state. This type of patients is usually admitted to the ICU where it is possible to monitoring and maintaining their physiological functions through life support devices. These units provide a continuous patient monitoring of vital signs as well as a constant analysis of each organ system: neurological, respiratory, hepatic, haematological, cardiovascular and kidney [2] . At the same time, many of those patients are mechanically ventilated. Around 75% of the admitted patients to ICU require assisted ventilation to support breath function, with an automatic mechanical control that can improve the quality of patient care. A well-done extubation process can reduce the risk in provoking lung injuries and reduce the morbidity and mortality rates associated with provision of inappropriate cases of ventilation. To enhance this process urges the use of optimization techniques to improve the models already developed by Oliveira et al. [3] . An exhaustive literature review for this work was made and several optimization techniques applied to local and global solutions were found. These techniques are used to interpret the collective behaviours and evolution of species or adapting both making them hybridizing to overcome some or other weakness from one to another.
The results take in consideration the performance of the method present in the system, statistical classification tests, the predictive acuity and representation derivation of the solution more user friendly. To assess the efficiency of the optimization techniques in this case study, 63 techniques were explored to insight the viability of improving the INTCare system. Decision Trees Genetic Algorithm (DT_GA), sUpervised Classifier System (UCS) and K-Nearest Neighbours Adaptive algorithm (KNNAdaptive), with results 93.2%, 93.1% and 92.97% respectively, achieved the best accuracy rates. These models are important to determine the best time to extubation, through the characteristics of these patients.
The present paper is divided in five sections, Introduction of the theme, explanation of the Background scenario, Materials and Methods taken in consideration; CRISP-DM sub phases to guide the work, and Conclusion and future work.
Background

Intensive Care Units
People who have serious illnesses are usually admitted to the intensive care units (ICU) so that it is possible to keep their vital physiological functions through various media devices, such as medical devices (ventilators, vital signs machines, etc.) until they have their organs functioning independently again [4] .
The bulk heterogeneous information processing becomes critical, which makes the extremely complex environments in intensive care units taking into account the amount of data that it is necessary consider by medical teams [5] . This reality exposes the fragility of the teams and a few existing decision support models in situations where the decision time on the analysis of multiple variables is critical. The optimization techniques have interdisciplinary characteristics able to optimize the solutions and decisions. For example, these techniques are capable of anticipating the decision making process on a patient while maintaining a monitoring of its vital functions, ensuring their safety and helping to realize the best treatment.
Mechanical ventilation weaning and extubation
A patient intubation case happens when the respiratory system fails in oxygenation, carbon dioxide elimination or both [6] . The goal of artificial ventilation intubation is to
